Purpose: To assess the changing presentation and treatment of nonseminomatous testicular germ cell tumors (NSGCT) and to investigate predictive factors for the status of metastasis at diagnosis and on relapse and death. Materials and Methods: Retrospective record review of 147 patients that underwent inguinal orchiectomy from 1987-2007. Follow-up data was available for 102 patients (median follow-up: 80 months (0-243); 96 patients alive). Results: Mean patients age increased (p = 0.015) and more patients were diagnosed in clinical stage I (CSI) (p = 0.040). The fraction of yolk sac (YS) elements inclined (p = 0.030) and pT2 tumors increased (p < 0.001). Retroperitoneal lymph node dissection (RPLND) declined whereas more patients were treated with chemotherapy (p < 0.001; p = 0.004). There was an increase in relapse free (RFS) and cancer specific survival (CSS) due to an improvement in patients with disseminated disease (p = 0.014; p < 0.001). The presence of YS and teratoma elements showed a reduction in the odds ratio (OR) for metastasis at diagnosis (p = 0.002, OR: 0.262; p = 0.009, OR: 0.428) whereas higher pT-stage was associated to their presence (p = 0.039). Patients with disseminated disease (CS > I) showed a declined CSS compared to CSI patients (p = 0.055). The presence of YS elements was associated to an improved RFS (p = 0.038). Conclusions: In our single institution study the face of NSGCT markedly changed over 20 years even after the introduction of Cisplatin-based chemotherapy. These changes were accompanied by an improvement in RFS and CSS. When dealing with NSGCT patients such observations now and in the future should be taken into account.
INTRODUCTION
Testicular cancer (TC) is the most common malignancy in young men and most of the patients are diagnosed in early tumor stages. With the introduction of Cisplatin-based chemotherapy in the 1970s TC became an excellently curable disease. However, its etiology and pathogenesis remain widely unknown (1) . Thus observational changes in the presentation of the diseases as well as changes in treatment regimens and survival may lead to a better understanding of the disease itself. Worldwide, a growing incidence has been described and it has already been pointed out that the presentation of the disease is changing (2, 3) .
The aim of the present study was to evaluate nonseminomatous testicular cancer (NSGCT) for possible changes in presentation and treatment that occurred after the introduction of chemotherapy. Furthermore, we evaluated our patient collective for predictive factors for metastasis at diagnosis as on relapse and death. Such observations will account for a better understanding of NSGCT presentation and may provide a forecast on future problems when dealing with these patients.
MATERIALS AND METHODS
Information was collected by retrospective record review of patients with histologically proven NSGCT that underwent radical orchiectomy between 1987 and 2007 at our institution. A total number of 147 patients were identified. Follow-up data of 102 patients (69%) was available. Median follow-up was 80 months (0-243, patients alive: n = 96 (94%)). For clinical and pathological patients' data see Table- 1. For histopathological staging analysis the underlying TNM classifications were applied (4) (5) (6) . Further staging analysis included CT-scan or X-ray and abdominal CT-scan. Division into clinical stages (CS) was performed according to the current TNM classification (7) . For further evaluation the whole study period was divided into four periods (1987-1991; 1992-1996; 1997-2001; 2002-2007) .
Statistical analysis was performed using SPSS (release 16.0) and SAS software (release 9.2). The changes along the study period were investigated by using Kruskal Wallis or Chi² test as appropriate. One-way ANOVA analysis was used as a parametric test. Logistic regression was used as a multiple method in order to analyze the influence of possible prognostic parameters on the status of metastasis. Clinical outcome (RFS, CSS) was estimated by Kaplan-Meyer analysis and log rank testing. Statistical significance was defined as p < 0.05.
RESULTS

Changing presentation throughout the study periods
The clinical and pathological patients' data and treatment modalities in CSI according to the different study periods are listed in Table-2 . Along the study period the total number of treated patients changed significantly (p = 0.037). Patients in the last studied period were significantly older compared to the first period (0.015). At the same time, a significant shift to pT2 and to more patients diagnosed in CSI was observed (p < 0.001; p = 0.040). Also, the presence of vascular invasion (VI) gained significant importance (p = 0.030). Yolk sac (YS) elements within the histological condition of the tumor were found significantly more often in the last studied periods (p = 0.011). In CSI retroperitoneal lymph node dissection (RPLND) lost importance in favor of chemotherapy (p < 0.001; p = 0.004). The same development was observed for patients with disseminated disease (p < 0.001 each). The relapse free survival (RFS) tended to improve over the studied period (p = 0.071). This was due to an improvement in patients with disseminated disease (p = 0.014). The cancer specific survival (CSS) significantly improved over the studied periods (p < 0.001), also due to an improvement in patients with disseminated disease (Table-3 and Figure-1 ).
Predictive factors for CS
Considering pT-stage, relative risk (OR) for CS > I was significantly elevated with higher pT--stage (p = 0.039). The OR for pT3 compared to pT1 tumors was 8.996 and for pT3 compared to pT2 tumors 8.329. In terms of histological condition, the OR for metastasis was significantly reduced in cases of teratoma (p = 0.009; OR: 0.428) and YS elements (p = 0.002; OR: 0.262). Other parameters as patients' age, tumor size or vascular invasion showed no association to the status of metastasis at diagnosis.
Predictive factors for recurrence and survival
Sixteen patients (16%) relapsed and six patients (6%) died. Median time to relapse was 18 and median time to death ten months (0-84). 5-, 10-and 15-year relapse free survival (RFS) was 85%, 80% and 75% respectively. 5-, 10-and 15-year CSS was 95%, 93% and 93% respectively. In terms of CSS patients in CS > I showed a reduced CSS compared to patients in CS I (p = 0.055). The histological condition of YS elements tended to be associated to an improved RFS (p = 0.087). The survival data of the patients is listed in Table-3 .
DISCUSSION
Patients' age increased continuously over time. The presence of YS elements gained importance and more pT2 tumors were diagnosed. In terms of adjuvant therapy, RPLND lost importance in favor of chemotherapy. RFS and CSS improved over the study period due to an improvement in patients with disseminated disease. However, RFS in CS I patients declined. The presence of YS and teratoma elements showed a reduction in the relative risk (OR) for metastasis at diagnosis whereas higher pT-stage was associated to the presence of metastasis. Patients with disseminated disease showed a declined CSS compared to patients in CS I. The histological condition of YS elements tended to be associated to an improved RFS.
Although in our study a change of the number of NSGCT patients diagnosed over time was significant, a closer view uncovers that it actually remained stable. This finding is in contradiction to our recently published results about seminoma (8) . However, it reflects the finding of several authors that the widely reported increase in TC incidence mainly affects seminomas (9) . A change in prevalence factors over time, either in terms of differing risk factors for seminoma and NSGCT or of a relation between the intensity of risk factor exposure and the histological type of TC, might account on that (9) . Over time, more of our NSGCT patients presented in CSI as reported earlier by other study groups (10, 11) . The similar results in seminoma favor the hypothesis of an improved awareness of TC as well as an improved accessibility to health care institutions (12) . Additionally it, was discussed that NSGCT develops out of seminoma. Thus, a diagnosis of TC in earlier tumor stages would result in an increase of seminoma (13) . We found a significant increase in patients' age between the periods of 1987-1991 and 2002-2007 . To the best of our knowledge, no such a development has been reported earlier. In contradiction to our observation, Cooper et al. in their 20 year review did not report on a change in patients' age at diagnosis (10). As we examined only a small patient collective this observation has to be investigated in other study cohorts as it could cover a hint on the etiology of NSGCT. In the last studied period we noticed an increase in histopathological diagnosis of VI. VI has long since been described as the most important predictive factor for occult metastasis in NSGCT (14) . However, only in 1997 it was implemented in the TNM classification causing a change from pT1 to pT2 tumor stages (5) . Simultaneously, we found a continuous increase in pT2 tumors accompanied by a decrease in pT1 and pT3 tumor stages. An increase in the diagnosis of VI from 2002-2007 might be determined by a change in attention paid by pathologists. Nevertheless, such changes would have rather been suspected earlier in the period of 1997-2001. Thus, changes in the pathogenesis of the disease itself might also be a possible explanation. We noticed a significant increase in fractions of YS elements especially after 1997. To our knowledge so far there have not been any such reports concerning adult testicular NSGCT. However, for pediatric germ cell tumors, a growing incidence of YS tumors has been reported. As an increase in YS tumors was noticed especially in industrialized regions, an association with environmental factors was assumed (15, 16) . Over the studied period, significantly more patients underwent adjuvant chemotherapy and especially since 1997 we noticed a decline in RPLND. According to the current English literature, only little data on changes over time in adjuvant treatment modalities for Europe exist. For Spain, Molina Saera et al. reported on an increase in the use of chemotherapy, however no data on RPLND was provided (17) . For America, Steele and co-workers reported on a trend towards an increasing frequency of RPLND from 1985-1996 (3). However, Cooper et al. in their military database study on NSGCT patients reported on a decline in RPLND during their last examined studied periods (1998-2007: 62%; 1994-1997: 18 (55) 15 (58) 28 (60) 0.827
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RFS= relapse free survival; CSS= cancer specific survival; n= number of patients; CS= clinical stage; n.e.= not evaluable; †= p< 0.100; *= p< 0.050; **= p< 0.001; a p-value of p< 0.050 was considered statistically significant; p-values are derived from Logrank test 88%) (10) . An upcoming focus on life quality might be a possible explanation for such observations. Nevertheless, 62% of performed RPLND is still high compared to our results of 12-31%. Thus, regional as institutional circumstances might also play a role. The latest European guidelines on NSGCT nowadays give explicit recommendations, classifying RPLND as rather second or third treatment of choice (18) . However, in the EAU guideline of 2001 yet there was a clear recommendation for RPLND besides surveillance and chemotherapy (19) . Our data demonstrate that treatment changes in clinical practice took place even earlier. A trend towards more surveillance, the nowadays standard treatment option for low risk NSGCT patients, was not observed in our study collective (18) . In our patient collective RFS in disseminated disease continuously improved over time. We believe that this change in RFS is mainly due to a historical policy of RPLND in CS IIA/B patients in the past that changed to a policy of primary chemotherapy in CS IIA/B NSGCT patients after 1996. The preferred treatment regimen in CS IIA/B patients still remains controversial as for both chemotherapy and RPLND survival rates of more than 95% have been described (20, 21 1987-1996 (23) . Data of the Roland-Koch Institute in Germany report on a first incline in survival rates in the 1970s due to the introduction of Cisplatin based chemotherapy followed by a further incline since the 1980s with relative 5 year survival rates increasing from 80% to 95% (24) . In our institution the improvement in CSS was mainly due to a harsh incline in events of death after 1992. We found a reduction in the relative risk for metastases at diagnosis in case of the presence of teratoma and YS elements. This finding is in concordance to a study of Klepp et al. of a CSI patient collective, undergoing RPLND. Herein they reported that the absence of teratoma or YS elements was a predictor for retroperitoneal metastases (25) .
Other studies reported on a higher rate of metastatic disease in tumors containing less than 50% of teratoma elements (26) . In our study collective higher pT-stage was associated with the presence of metastasis at diagnosis. Nicolai and colleagues created a model for the prediction of nodal metastasis at diagnosis. However, t-stage did not serve as a predictor, in contrary VI served as a reliable predictor (27) . We found no association between VI and the status of metastasis. We report on a 5-, (24) . Thus, our CSS rates are very good. 16% of our NSGCT patients relapsed and 5-, 10-and 15-year RFS were 85%, 80% and 75%, respectively. For Europe a relapse rate of 12% (0-34%) was reported (29) . In terms of CSS, patients with metastasized disease (CS > I) showed a worse survival compared to patients in CS I. Hence, these results underline the prognostic value of the TNM classification. The histological condition of YS elements was associated with an improved RFS. Other study groups also reported on the absence of YS elements being associated to a reduction in relapse (30) . Our study is limited by its retrospective study character that leads to a considerable lack of data concerning histopathology and follow-up data. Furthermore no re-evaluation by application of the recent TNM-classification took place. With TC being a disease of excellent CSS there is a further limitation by the small number of events especially in terms of death. Therefore, a multivariate analysis was not performed. The data here presented are restricted to a single-center population. Thus, affirmations above population trends cannot be made. The remarkable changes in RFS and CSS for both stage I and disseminated disease after the first five year period reflect a change in treatment policies that took place all over Europe. With the excellent survival data provided for NSGCT, patients in early stages of the disease make high demands on the form of treatment they will choose. Clinical trials have already proofed the possibilities of surveillance regimens. At the same time the importance of RPLND has declined.
CONCLUSIONS
Detecting patients at high risk of relapse and clearly discriminating them from low-risk otherwise overtreated patients is as urgent as ever. The data of the last decades shows that a further improvement in CSS is possible even after the introduction of Cisplatin-based chemotherapy.
